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1.  Group  lT  Group  II  and  Group  III  questions  should  be  answered  in  ihe  Main  Answer 
Book. 

2.  Ignore  ihe  boa  lilted  in  “Answers  for  Groij)  III”  in  the  Main  Answer  Book. 

3 . A nswer  A LL  q uestions  from  GROUP  - I. 

4.  Answer  any  FOUR  liliu*  turns  from  GROUP  - II. 

5 . A nswer  an  y t )NE  q ues  iion  from  GROUP  -III. 

6.  Mudilv's  Cltnir.  Ffaul  ]norperries  ami  Mnuu  loss  coefficient  tables  be 

permitted. 

7.  Graph  Sheet  Lh  io  be  provided. 

!v  Slate  the  assuniplbous  wherever  necessary  w hile  amswerh^;  Grump  II  and  III 

GROUP  * 1 Marks  : 10  \ 3 = 30 

1.  Define  streamline  and  path  line. 

2.  Define  the  stream  function  iy  through  egressions  using  u(x,y)  and  ’<x,y)  and  show  that 
ip  satisfies  the  Laplace  equation  ip  = 0 when  the  flow  is  ii  rotational. 

3.  W rite  the  mea  n ing  of  no  si  ip  condition . 

4.  Choose  whether  the  following  statements  aie  true  or  false  and  justify  the  answer. 

A.  boundary  layer  thickness  increases  with  increase  in  Reynolds  number  at  a point. 

B.  boundary  layer  thick  ness  increases  with  increase  in  fluid  density. 

5.  A piping  system  involves  two  ppes  of  different  diameter  (but  of  identical  length,  material, 
roughness)  connected  in  series.  Compare  the  flow  rates  and  pressure  drops  in  these  two 
pipes.  Ignore  minor  losses. 

6.  What  is  hydrodynamic  entry  length  in  pipes? 

7.  W rite  the  s ign if icance  of  bloc kage  ratio  i n wind  tunnel  experiments . 

6.  If  velocity  distrbution  In  laminar  boundary  layer  over  a flat  plate  is  assumed  to  be  a 
second  order  polynomial  u = a-rby+cy*,  determine  the  constants  using  necessary 
boundary  conditions. 

9.  Choose  whether  the  following  statem  ents  are  true  or  false  and  justify  the  answer.  "At  the 
pump's  flee  deli  very  efficiency  of  the  pump  is  aero". 

1 0.  Def i ne  specif  ic  speed  of  a f I u id  roach  i ne. 

G RE ) UP  * n Marts  : 4 V 12,5  * 50 

11.  a.  Show  that  the  shear  stress  on  a plane  is  proportional  to  the  velocity  gradient 

perpend icu  lar  to  the  p lane.  (6.5) 
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b.  A 19  mm  diameter  tube  is  inserted  into  an  unknown  liquid  whose  density  is 
969  kg/rar'and  it  is  observed  that  the  liqu  id  rises  5 mm  in  the  tube,  making  a oontact 
angle  of  151  Determine  the  surface  tension  of  fhe  liqu  id.  (6) 

12.  The  clutch  system  shown  in  fig  is  used  to  transmit  torque  through;  a 3 mm  thick  oil  film 
with  |i=  0.36  Ns  S nv  between  two  identical  30  cm  diameter  discs.  When  the  drwing  shaft 
rotates  at  a speed  of  1450  rpm,  fhe  driven  shaft  is  observed  to  rotate  at  1396  rpm. 
Assu  ming  a linear  velocity  profile  for  fhe  oil  film,  determine  fhe  fransmitfed  forque. 


13.  Air  is  flowing  over  a smooth  flaf  plate  with  a velocity  of  12m/s.  The  length  of  the  plate  is 
1.1  m and  width  0.9  m.  If  laminar  boundary  layer  exists  up  to  a value  of  2 x 10*  , and 
kinemafic  viscosity  of  air  is  0.15  sfokes,  find  a.  the  maximum  distance  from  the  leading 
edge  up  to  which  laminar  boundary  layer  exists:  b.  maximum  thickness  of  boundary 
layer. 

14.  A Francis  turbine  with  an  overall  efficiency  of  75%  is  required  to  produce  150  kW  at  the 
shaft.  It  is  working  under  a head  of  7,62  m.  The  wheel  m ns  at  150  rpm  and  the  hydraulic 
losses  in  the  turbine  are  22%  of  the  available  energy.  Assuming  radial  discharge, 
determine  (a)  guide  blade  angle  (b)  vane  angle  at  inlet  (c)  diameter  of  the  wheel  at  the 
inlet  (d)  width  of  the  wheel  at  the  inlet.  Take  peripheral  velocity  = 0.26i'2gH)  1,2  and 
V,i  = 0.96[2gH) ie. 

15.  A hydraulic  press  is  powered  by  a remote  high  pressure  pump.  The  gauge  pressu  re  at 
the  pump  outlet  is  20  Mpa,  whereas  the  pressure  reduces  to  19  Mpa  at  the  press  at  a 
flow  rate  of  0.032  m*  / min.  The  press  and  the  pump  are  at  the  same  elevation  and  are 
connected  by  50  m of  steel  tubing.  The  fluid  is  SAE  10W  oil  {viscosity  3.3  E-2  N s / ms; 
S = 0,92).  Determine  the  minimum  tubing  diameter  that  may  be  u sed.  Assume  the  flow  to 
be  laminar  and  neglect  minor  losses. 

GROUP  * III  Marks  : I x 20  = 20 

16.  A Pelton  wheel  nozzle  with  Cv  = 0.97,  is  400m  below  the  water  surface  of  a lake.  The  jet 
diameter  is  60  mm,  the  pjpe  diameter  is  0.6  m with  a total  length  of  4 km  and  friction 
factor  = 0.032.  The  buckets  deflect  the  jets  through  165°  and  they  run  at  0.46  times  the 
jet  speed.  The  relative  velocity  at  outlet  is  reduced  by  15%  of  the  relative  velocity  at  the 
inlet  due  to  bucket  friction.  Assuming  90%  mechanical  efficiency,  find  the  flow  rate  and 
s haff  power  developed  by  th  e tu  rbine . 

17.  Water  at  10s  C flows  fh rough  a pjpe  of  diameter  1.65  cm  into  a glass  of  volume 
0.355  litres.  Determine  - a)  the  minimum  time  taken  to  completely  fill  fhe  glass  if  fhe 
flow  is  to  be  laminar  (Re  = 2100)  b)  the  maximum  time  taken  to  completely  fill  the  glass 
if  the  flow  is  fo  be  furbulent  (Re  = 4000)  c)  repeaf  fhe  calc  ulaf  ions  (for  bofh  fhe  flows)  for 
every  10s  C rise  in  temperature  upto  60s  C and  plot  the  temperature  vs  time  results. 
Comment  on  the  variation  of  lime  to  fill  the  glass  due  to  the  rise  in  temperature  for  the 
given  conditions. 

/END/ 


No:  2 


PD/RE 


